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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ITS MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
(EL) element with an excellent protective film having a high cooling effect 
of the element and a high shielding property of moisture and oxygen in 
the air at a low cost. 

SOLUTION: This organic EL element is provided with at least an organic 
compound layer 30 between a first electrode 1 2 and a second electrode 
1 6 to form an element region, and a protective film 20 including a 
polymerized film of a hetero-cyclic compound is formed to cover the 
element region. The hetero- cyclic compound of the protective film is a 
five-membered ring compound such as furan, pyrrole, and thiophene, and 
the polymerized film includes a polymer of one of the compounds or a 
copolymer of two or more compounds. The polymerized film of the 
hetero-cyclic compound can be formed as a thin film by plasma 
polimerization, it exerts a sufficient shielding property against water and 
oxygen or the like, it has relatively high thermal conductivity, and it can 
be manufactured at a low cost. A layered structure including the 
polymerized film and inorganic protective films such as a silicon nitride 
film, a silicon oxide film, and a DLC film in this order or in the inverse 
order may be used for the protective film 20. 
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c7)^^!iM2 0 ^ LT. :y ^ ^^S'&i^fi. ?^^^(DyK^^ 

[00 6 5] mmmi\cm^mmE.i.m'i'(Di^mm2 0 

miz.^ib. ^(D^i^TxmmE, hm^^wm»&2 4 o 
ocd/ni2t-T^msfDigtbL. m&<Dmmmti:m]^i. 

[0 0 6 6] ^(Dm^. mmm i Rxj^it^m(DmmE l 

(Wffi;65^^]^i»gc7)ii^^. :i:i-C{*i2 

OOcd/ui^ tfj:^^X<Dmm) It. ^iX^'tt. 15 OB* 

m. 1 0 o^mxh^ . mmmi(r>m'^{^^\^^x^mm 
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[0 0 6 7] z.(Dzt^^h. ^mmmr(Dx,o{z.yyi^ 

[0 0 6 8] fj:^. ^1SEL^^gl3(^«fiK(t. m7(DX 

[00 6 9] Lmmm2:\ mmm 2 1 lt. mm^mm 

^«^fr^*^E L^^c^{^»j^^ \.xm^^fz.m^(o% 
w^fmj^(ry-mmi^<D^m^-:>\^^x'^xY\zM^ 

[0 0 7 0] E18it;2^^;^^()(c:>^5^^EL^^(^»f® 
<^I^i:t% ;^^;^S*Si o±t;i. ^imi^ (^ 

-/i-aA®«i) 1 2 . mmit^^m 3 0 . m^aAS 1 

sRijm2mm m'^&Amm) 1 6(Dmmmmx\ ^ 
mit^mm 3 o mi mmim^hm{z:^--yi^i&xm s 
2 . ^i^-zu-ttii^e 3 4 . mm^ytm s e T^mm^tixm 

[0 0 7 1] x^M^i^ma^. :$:mmmxi^. is=7y^m 

WL±.kZ.m 1 Wm 1 2 i LT I TO (Indium Tin Oxide) 
5rl5 0nm, :!^—/\^^?^mt\^Xmy^^i^T=^> 
(CuPc) 4:1 Onm. /U^SIg t LT h y :7a. 
r^/l-r ^ >'4fif*:^5 0 nm. ^3t^ 3 6 ^ LT^ / y 
y-yUT/l^^^f^ (Alqa) ^6 0nm. m^^Ag ^ L 
Xyiyit})^^J>^ (LiF) ^0. 5nm, M2®11^L 
Tr/l'^:=iii7j>. (Al) ^ 1 0 0 nm?gi,gUfCo ^c^*5, I 
TOft. I TO;a5fce>;6^i:J6?F^^$ixTV^^:j?f^;^S« 
I TO^^<7)#^(tK^^«&tCj: i9^;^^^tL 

mzmm (in-situ) \cmi^xmm\^tio 
[0 0 7 2] ^2a^i 6 ^?f^j55cL/c^. ^mMi^m. 

cO:7^>^y JE;f7ft 2 0 OmTorr. :7^>'^/-^— 
gfL4 2 Osccm. :7"^X'vSAm;': 2 0W<^ m^U^ 
i^^Uii^m'^L^y y >M'^m2 2^2 M m(7)jf:$^^^b 

fzo ^bt-. y'7>'m^m2 2:^mfi^^thfc^mELm 

^«r. :7^7X'^CVDSgatCHr:y h Sffit^S 1 0 0 

:7^^x-v'g:Am;^ 1 ow^ ri^^::^r 

SU^^m^2»AL> ^>fb^^Ji^2 4S: 1 //mCOff^Jg^ 

[0 0 7 3] ±mmmm i \c:^d\,^xitmmt 

i.xmmLtimmEhm^^m\^^fz (m9mm) c 

[0 0 7 4] :^mmm2{c».^^mEi.m^it. 
\ci ^MEi±WcmLXh. hfta^b 




(9) 



m<7>m. ii#(c:a^K2 2 tm^mi$.(orm^mm 1 0 0 n 

t /iSSfi^i- 5 « C - t r- 1 S r i: o fco 
(0 0 7 5] */c. 3e:teetJ2(;i'a^2,*1«EL^^W«:SI 
1^2 0<^^®. St^ltgE««J<7>#aEL^^^C0;*v<t-:^^ 

#T-C*«E L ^^=^?r*D«»S 2 4 0 0 cd/mZ tCT(g:« 
[00 7 6] ^<75^m, ^JS0y2S:tJ«iii55l5lJcO^^EL 

[00 7 7] *^ffi0i|(coVNT, ^?ai: 100 20 

*C</5•»^-1'^?/^^il?r2 01sim\ i^^1f1*«r3S'<;fedSjE 

[0 0 7 8] rco-t^^ib. *3li£«9J<OJ; 9t-. ■7=7>' 
[0 0 7 9] *«EL^^a5(D«^H:, I18(^)J; 

[0 0 8 0] 7 7>'S-e-^<©{-^*?'9t-, t-o— 

{b3S*^, DLCIK^«Sbfc«l3fimcJ:5(%SI)K<?5» 

[0 0 8 1] [^jfecsj 3 ] mmm 3 r-f*. -^-r^^y 

[0 0 8 2] :^mmm3X'm\'^tz^mEi^m^\i^'7:^ 
m. ^3te. m^iSAg, m^jiAmii^afs$*yt« 
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hti^) „ *3IJS0il 3 -eii. zl^-yPjiAmffii: L-C I T 

O. yl^aA^i LT^^^nv^r^iX (CuP 
c) , 7f;-/w||ii||«i: LT h y :7 3.=/W7' 5 V4*<*: 
(TPTE) , ^^tJit LT^y y /-^PT/U5^«: 
(Alq3) . m^aAJlt L-T^j/Ybyf^lJ'A (L i 
F) . m^aAmHi: LTTyU5-l>A (A 1 ) ^fflv^ 
fc„ fifefl^f±. I TO£;^^4KggSg«ffi^;:<^;'^in-situ-c- 
^Tofc, /£t5. I TOIiSSi: LTm|g$t^r^^5^>o 
^fflW^fco i^tz, ^m<Dmm-t I to : l 5 O nm, M 
^^nVT^V : 1 0 nm. h y :7 a^^/PT 5 >- 4 i 

: 5 0nm, =5r / y y — /t'T/U- 5 Igft: : 6 0nm. 7 
S/'fLy ^'i'A :0. 5nm. Al:100 nm<!: L,tLo 

[008 3] :^mmm a t-i*. mmi^mmt lt -> y => 

Jit br(4^{b->y =>v^(7)ffit;i^^ii->y ^i^'^. ^ffif 
it'yD='i^m. DLC^ (iS^-rr-^-:/ Kt»t*-Jt?:/ 
IK) . t^/U'7t;^*-jK>'IK, Sf^br/w5->j'^iK, 

:^^^•s'^?ie^fi, ALEi^M^/iSfolf Pj^t?, (ffi 

J: '?ffitLTV>5) o Hl^:^;^ t LT S i H4 . NHs, 
Nz^fflV^, fig^4'iZ)K^Sfl4 0 OmTorr, ^"^X-v'S 
Att;^lil OW. mmUStiil 0 CCcD^ftlcTfiKBISr 
noit, v' y 3 >m\:.m<r>mmii 2 o o n m t * 

it. '^rafk-g-i^roT/^x-^fi^isit LT:7 7vr7X^ 
S^l^trP^^X-^M^igMtc-rf^SaLfeo 7°7X-7m^ 

mti.xti^y'om^<t-^<^<om-^m7!>im^\.\>\ 

t>SS|i^LV>„ figlffi't'0:7 7>'^y BE;^fl2 O OmT 
orr. :7 7>'^y-x'— }j!tfi:2 Osccm. :/7 X-^SAIi;'^ 
2 0W, ^«?a«(i^?ac7)^{4=ldT^I!gSrtTo7to 
i^a-a-^WlK/iltt 2 m t Lfco 

[0084] JttSEfiSJ 1 i: b-C*«E L3(5^{^Sig^. - B. 

m-B-m^n^-mx'wmvtz, *7t. it^i?ij2iLT^ 

— S.:*c^(CHBb:tS. 7 7>^7X-^a-a-]KiSrfi8;R; 
[0 0 8 5] :L(DXoi::.VXi'fm^h'tzmmmi6XX/tt 

i^m 1 , Jt«i0ii 2 s: 8 5X^<Dmm.TX'mmns.4 o o c 
d {cxm^mmw}%:m\ soo ^ram<^%*® 

^m^LfCo ^JfeFij3r*(i^-^;^AK3' Mil ofi/c 
m^&^Tt'pf£<. Ld^'b^W-y-'TXtt^T 1 0 O Mm 
SAT-Cfeoybo wixJC*tLTJt|!i0iJlT?fiy— ^'JJ^/K-j/ 
M*2 5 0<l/cm2t#<. ^<D-!^^'X^4 5 0%WJi 
*Sl 0 0Mm£Jl±-CfciJ 5 0 0 nmU±<r)h<r>h^iE\^ 
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(10) 



10 0 8 6] ^fc. :^mmwi 3 ^;lio^^T. ^?-#J(;iffM 

L-tzmm^mm(Dmm^ i o o n mu&t l. 

R^S*IS«t\ /5»o»tf?a^*<0|6]JiSria.5ri::iST-#5„ 
10 0 8 7] 

10 0 8 8] 4fc. -tSmKtb-r, iilEWi^i^im-a-i*: 
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[0 0 8 91 ^h\^. roi^'irW^EL^^coSUiSSI 

[llffi(0®¥ifelft?^] 

[mi] ^mm<Dmmwmnz^?)^WLBLm'f-<r)m. 

[1112] 3|s:^eqcO||JSJi^ffi2{i'^5WmELig^(0«E 
[1113] *^0^O*«E L*^MifiilS<^m 1 (D^aj* 

:^-rigi-efc5o 

[1151 *^0^(O*-^ELm^^Miti^«<D||3ro0iJ^ 

[1161 :^mm(ommELm^m^m.<om4(om^ 

[117 1 llffi^Jll;i^5^#ELig^CO«lB&t«lfffi«fi)c 

[US] 3IJS0ij2{C^5*«EL5g^^(O«tllt&Wfffi«fig 

?r^-rilT-fo-5„ 

[119] it.mmi,cm^mmEi.m^(owimmmm^^ 

[!!f-§-wgieg] 

10 ity:^mu. 12 mmiSx 16 M2S@. 

1 8 m^sEAg. 2 0 {%si^. 2 2 

--T^o^^^k^W . 2 4 (S 

mt^mm. 3 2*— /uaA®. 34 /w^i^^. 

3 6 Jfrm^Jtg, 10 0 StS5»A • ^tU^, 10 1 

s«5}icA^. 1 0 2 *fli»i^^i«^, 10 3 mm 

fiKK^. 104, 204, 300 mmmM^mm. 2 
0 1 «^«M^fi)cKs. 202 mm^mm^mM. 2 
0 3 m^^m^o 




(11) 



ims] 




1 02 1 03 



201 



202 




[iHsl 

1 01 IMQiai^ 203 



IktflftlSlS^^ 201 




202 



104 



204 



(12) 
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[me] 
mmrnx'^simm. 100 



felffi^KB^USS 201 




[1^9] 




{72) ^mm 



Fi$^— 3K007 ABll AB13 AB14 AB18 BBOO 
CAOl CBOl DAOl DB03 EAOl 
EBOO FAOl FA02 

4K029 AA09 AA24 BC07 BDOO CA12 
GA03 KA09 

4K030 BA02 BA28 BA30 BA38 BA39 
BA40 BA43 BA46 CA06 CA12 
DA02 FAOl LA18 



